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PRELIMINARY AMENDMENT 

SIR: 

As an Amendment to the United States Patent 5,766,260 in the Reissue 
Application for that patent, applicant requests entry of the following amendments: 

In The Claims: 

Please amend claims 1, 2, 3, 4, and 5 as follows: 
1. (Amended) 1. A prosthesis [An acetabular component] comprising: 
[an acetabular] a shell, said shell including at least one screw hole formed therein, 
said shell including a smooth inner sealing surface; and 



[said acetabular shell also having at least one interlock circumferential groove and 
a plurality of peripheral notches formed therein;] 

a liner configured to seat within said acetabular shell, said liner including at least 
one circumferential peripheral annular seal, said at least one peripheral 
seal engaging said smooth inner sealing surface of said [acetabular] shell 
in a sealing engagement to restrict migration of debris toward said at least 
one screw holef;]^ 

[said liner also including a separate raised locking ridge positioned to engage said 
interlock groove of said acetabular shell in a snap-lock arrangement; and] 

[a plurality of generally rounded peripheral tabs on the peripheral edge of said 

liner, said tabs disposed to engage said plurality of notches on said 
acetabular shell so as to prevent rotational movement of said liner within 
said acetabular shell.] 

2. (Amended) The prosthesis [acetabular component] of claim 1 wherein said 
shell [acetabular component] is load bearing, said liner being formed to substantially 
conform to and contact said shell under load bearing conditions, said at least one 
peripheral seal being positioned to maintain its sealing engagement between said liner 
and smooth inner sealing surface of said shell under load bearing conditions. 

3. (Amended) The prosthesis [acetabular component] of claim 2 wherein said at 
least one seal includes at least one ridge of resilient material so that load bearing contact 
between said liner and said shell maintains said ridge a sealing engagement therebetween. 
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4. (Amended) The prosthesis [acetabular component] of claim 3 wherein each of 
said at least one ridge is an annulus integrally formed on said liner, and said smooth inner 
sealing surface is sized and spaced to receive and seat all of said at least one ridges, said 
seal thereby restricting migration of debris. 

5. (Amended) The prosthesis [acetabular component] of claim 4 wherein said at 
least one seal extends annularly around the liner to thereby restrict debris from passing to 
the screw holes. 

Please delete claim 6 in its entirety. 

Please add the following new claims 7, 8, 9, 10, 1 1, and 12: 

~L The prosthesis of claim 1 wherein said shell also has at least one 

interlocking circumferential groove 

& The prosthesis o f cl aim 7 wherein said liner also includes a sep arate raised 

locking ridge positioned to en gage s aid inter locking groove of said shell in a snap -lock 
arrangement. 

2* The prosthesis of claim 1 wherein said shell also has a p lurality nf 

peripheral notches formed therein. 

^ The prosthesis of claim 9 wherein each notch includes a pair of inwardly 

projecting lips to grasp said tabs as t.hev engage 
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±L The prosthesis of claim 9 or 10 wherein said liner includes a p lurality nf 

generally rounded peripheral t abs on t h e p eripheral edg e of said liner said tabs disp osed 
to engage said plurality of notches on sai d shell so as to prevent rotational movement of 
said liner within said acetabular shell 

& A component for an ort hop edic joint replacement system, said comp onent 

comprising a metal shell adapted to be affix e d to a bonv structure within the human body 
by means of bone screws or the like, said s hell rep lacing at least a part of a joint, said 
shell having one or more holes therein f o r recep tion o f said bone screws, said shell 
having an inner surface, a liner of a suitab l e synthetic resin material adapted to fit closely 
within said inner surface of said shell said liner constituting a bearing surface for another 
component of said joint replace me nt system , said liner having at least one seal extending 
outwardly from said liner for sealing e n gagement with said inner surface of said shell 
around the entire liner so as to prevent, the migration of joint fluid and debris from said 
joint to said screw holes 
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REMARKS 



Claim 1 was amended to eliminate the second, fourth, and fifth paragraphs 
containing the structures for raised locking ridges, locking ring, and peripheral tabs. 

Claim 1, 2, 3, 4, and 5 were amended to rename the invention as a "prosthesis" 
instead of "an acetabular component." 

Claim 6 was deleted to properly place this dependent claim into position after new 
independent claim 8. 

Claims 7, 8, 9, 10, 11, and 12, were added to properly define the optional 
characteristics of the invention. 

In view of the above, and the declaration and oath of the inventor indicating the 
existence of errors, and the reasons therefore, within the U.S. Patent 5,766,260, favorable 
consideration and a notice of allowability of claims 1-5 and 7-12 are respectfully 



solicited. 



Respectfully submitted, 



William B. Cunningham ^ C 
Reg. No. 26,155 

Polster, Lieder, Woodruff & Lucchesi 
763 South New Ballas Road 
St. Louis, Missouri 63141 
314-872-8118 
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[57] ABSTRACT 

An acetabular component for a hip replacement system 
comprises an acetabular shelL and a liner having a seal for 
insertion into the acetabular shell. In the preferred 
embodiment, the shell has a smooth tapered surface in its 
peripheral inner surface, and the liner has several annular 
ridges protruding from its outer surface: Upon insertion of 
the liner into the shell, the annular ridges of the liner come 
into sealing engagement With the smooth tapered surface of 
the shell. This sealing engagement substantially prevents a 
migration of debris along an interface of the liner with the 
shell. The liner is provided with several peripheral tabs for 
interference fit with several peripheral notches in the shell. 
An interlock comprising another liner ridge and a shell 
groove, provide a positive engagement to hold the liner in 
the shell as it bottoms therein. In an alternative embodiment, 
each notch is provided with protruding lips which project 
into the notch and firmly grasp one of the tabs of the liner 
upon insertion of the liner into the shell. In this manner, 
micromotion between the liner and the shell is substantially 
inhibited. 
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ACETABULAR COMPONENT WITH 
IMPROVED LINER SEAL AND LOCK 

This application is a continuation of application Ser. No, 
08/466,607 filed on Jim. 6. 1995 now abandoned. 5 

BACKGROUND OF THE INVENTION 

Prosthesis components for replacing anatomical joints are 
well known in the art, including total hip replacement 
systems. These systems include acetabular components and 10 
femoral components which interact with the acetabular 
components to replicate the articulation between the head of 
a femur and an acetabulum, or cotyloid cavity, of a pelvic 
girdle. The acetabular component typically comprises two 
parts, a metal acetabular shell and a polyethylene liner for 15 
insertion into the acetabular shell. 

Acetabular shells typically have openings in the shell, 
including screw holes, which give rise to at least two 
problems. First, wear debris that is generated from the 
articular movement between a femoral head component and 20 
the liner can migrate between the liner and the acetabular 
shell, pass through the openings in the acetabular shell, and 
cause damage to the bone into which the acetabular shell is 
implanted. Second debris can also be generated as a result 
of minor movement between the liner and the acetabular 25 
shell, commonly known as micromotion. This debris can 
also pass through the openings in the acetabular shell and 
cause damage to the bone. 

Some efforts have been made to address this second 3Q 
problem, including providing an acetabular shell with a 
polished inner shell surface so as to minimize the amount of 
debris generated. Additionally, several manufacturers pro- 
vide shells and liners with a variety of tongue and groove 
like configurations, such as generally rectangular tabs and 35 
indentations for mutual engagement While these interlock- 
ing means serve to reduce the amount of debris generated by 
micromotion, they fail to solve the problem of migration of 
debris from the prosthetic articular surface between the 
acetabular shell and liner. Thus, despite these efforts, large ^ 
numbers of polyethylene particles still have access to the 
acetabular bone. 

Another approach, which attempts to address bom of the 
debris problems mentioned above, particularly for acetabu- 
lar shells having screw holes, is to utilize what are known as 45 
''man-hole covers.'* or plugs, for insertion into unused screw 
holes to prevent the migration of debris therethrough. The 
main disadvantage of this approach is that the plugs fail to 
prevent the migration of debris through holes that have bone 
screws inserted therethrough. The debris will still migrate 50 
around the screws and through the holes, and ultimately 
damage the bone. Additionally, many acetabular compo- 
nents are now made without screw holes to prevent migra- 
tion of polyethylene debris into bone behind the metal shelL 
but this can compromise fixation of the shell to bone in cases 55 
in which screws are necessary. 

The inventor herein is aware of only one design that 
obviates both of the problems mentioned above, but the 
usefulness of this design has its own limitations. The 
acetabular shell is provided with a tapered inner surface for 60 
interfacing with a liner having a corresponding taper. 
Because the taper interface must fit tightly with each other 
to be effective, it is virtually impossible to seat the polyeth- 
ylene liner onto the inner dome surface of the metal shell. 
Because the liner only contacts the acetabular shell about the 65 
peripheral edge of the shell to create an annuius of contact 
part of the liner, which extends into the acetabular shell. 
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unsupported. Although such a configuration does provide a 
sealing effect between the liner and the acetabular shell, the 
design is unsuitable as liners formed from polyethylene 
deform over time which interferes with the desired smooth 

5 motion between the head and liner. Moreover, because ail 
the load exerted on the liner is concentrated at the peripheral 
interface with the acetabular shell, the thickness of the shell 
must be relatively large, which, for acetabular components 
of smaller joints, requires a relatively and unacceptably thin 

10 liner. If the tapered portions of the shell and liner are made 
large enough to avoid distortion of the polyethylene shell, 
then this leaves no room for screws to be placed through the 
most effective portion of the shell's dome. 

What is needed is an acetabular component that provides 

15 a seal for the interface of the acetabular shell with the liner, 
that can substantially inhibit microraotioii between the 
acetabular shell and linen and that provides adequate sup- 
port for the liner across substantially all of liner so that the 
liner can be formed from polyethylene. 

20 SUMMARY OF THE INVENTION 

The acetabular component for a hip replacement system 
according to the present invention comprises an acetabular 
shell and liner, with an integrally formed seal and interlock. 

35 The seal is formed between the acetabular shell and the liner 
upon insertion and interlock of the liner into the acetabular 
shell. The seal is provided to substantially prevent a migra- 
tion of poly debris along an interface of the outer surface of 
the liner with an inner surface of the acetabular shell. The 

3Q interlock provides a positive engagement between the liner 
and shell to indicate a complete and proper seating of the 
liner and shell. The outer surface of the liner is of a shape 
complementary to the inner surface of the acetabular shell so 
that substantially all of the outer surface of the liner is 

35 supported by the acetabular shell upon insertion of the liner 
into the shell. 

In the preferred embodiment, the seal is provided as an 
integral part of the liner, and comprises several annular 
ridges protruding from the outer surface of the liner and 

40 haying a generally sloped triangular cross-sectional configu- 
ration. The acetabular shell is provided with a peripheral, 
smooth portion in its inner surface and positioned so that the 
seal, or annular ridges, of the liner is in sealing engagement 
with the smooth inner surface upon insertion and interlock 

45 of the liner into the acetabular shell. The smooth portions 
could alternatively be rough or roughened with ripples or 
ridges, non-tapered, non-cylindrical, non-recessed, or oth- 
erwise shaped, oriented, or configured as long as they 
provide a sealing surface for the annular ridges. The inter- 

50 lock is also provided as an integral part of the liner and 
comprises an interrupted ridge extending circumferenrialiy 
between the tabs, described infra. The shell has a matching 
interrupted groove extending between the notches, described 
infra. The interlock is engaged as the interrupted ridge 

55 moves into the groove and the liner seats within the shell. 
The sealing engagement of the seal ridges with the 
smooth portion prevents debris generated by the articulation 
of a femoral head component with the inner surface of the 
liner from migrating along the liner/shell interface. This 

60 ultimately prohibits the debris from passing through open- 
ings in the acetabular shell and damaging the bone into 
which the acetabular component is implanted. Typically, 
these openings in the acetabular shell include screw holes 
provided for attaching the acetabular shell to the bone with 

65 bone screws. 

All of the annular ridges and Liner are formed from 
polyethylene, and are therefore resilient During insertion of 
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the liner into the acetabular shell, the seal ridges will flex as 
they are forced against the inner surface of the acetabular 
shclL and remain at least partially flexed as they are seated 
into the seal recess. As the interlock engages, the seal ridges 
will, due to their resiliency, attempt to return to their original 5 
configuration, and will then be in sealing engagement with 
the seal recess. Since the ridges are resilient, they allow the 
polyethylene liner to seat fully in the dome of the metal shell 
to achieve full support of the polyethylene. 

The liner is provided with several peripheral tabs for 1C 
interlocking engagement with several notches provided - 
about the periphery of the acetabular shell. The tabs are ' 
rounded to facilitate insertion into the notches and are 
located to permit bottoming of the insert into the shell before 
they themselves bottom. In a first enibodiment, the notch 15 
sidewalls arc rectangular cut and form an opening slightly 
smaller than each tab to thereby provide an interference fit 
to control relative rotation. In an alternative embodiment, 
each notch has two lips projecting into the notch opening for 
firmly grasping a corresponding tab of the liner upon Laser- 20 
tion of the liner into the shell. In either embodiment, the tabs 
of the liner must be forced into the notches of the shell, and 
in this manner, micromotion between the liner and the shell 
is substantially inhibited. ^ \ 

While the principal advantages and features of the inven- 25 
tion have been described above, a greater understanding of 
the invention may be attained by referring to the drawings 
and the description of the preferred embodiment which 
follow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the shell of the acetabular 
component of the present invention; 

FIG. 2 is a cross- sectional view of the shell taken along 
the plane of line '2 — 2 in FIG. 1 and detailing the shell 
sealing surface and interlock groove; 

FIG. 3 is a partial view of an alternative embodiment of 
the shell notches; 

FIG. 4 is an elevational view of a liner of the acetabular 
component for insertion into an acetabular shell; and 

FIG. 5 is a partial view of the lower periphery of the liner 
and detailing the seal and interlock ridges. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The prosthesis component of the present invention is an 
acetabular component for a hip replacement system. FIG. 1 
includes an acetabular shell 32 with a plurality of screw 50 
holes 34 and a plurality of peripheral notches 36. The 
acetabular shell 32 has an inner surface 38 and an outer 
surface 40. The outer surface 40 is generally hemispherical, 
and is contoured to closely match the shape of a hemispheri- 
caily reamed acetabular* or cotyloid cavity, into which the 55 
shell 32 is to be implanted. The inner surface 38 of the shell 
32 is also generally hemispherical, except near its peripheral 
edge which is relatively fiat, and smooth as best seen in FIG. 
2. 

The liner 42. as shown in FIGS. 4 and 5, is designed to be 60 
inserted into the acetabular shell 32. The liner has an inner 
surface 44 that interfaces with a femoral head component 
(not shown) of the hip replacement system. The liner is 
constructed from ultra high molecular weight polyethylene 
or other similar material, and has -an outer surface 45 65 
machined to a shape complementary to the inner surface 38 
of the acetabular shell 32. As a result, substantially all of the 



hemispherical outer surface 45 of the liner is in mutual 
contact with the inner surface 38 of the acetabular shell 32 
upon insertion of the liner 42 into the shell 32. This 
congruency between the liner and shell, while not necessary 
5 to realize the sealing aspects of the present invention, is 
structurally advantageous as it results in a distribution of 
forces from the femoral head component to be transmitted to 
the shell 32 through compression of liner 42. thereby allow- 
ing the shell 32 to be relatively thin. 

10 As a result of articular movement between the femoral 
head component and the inner surface 44 of the liner 42. 
polyethylene and metal debris is generated. Ordinarily, this 
debris can migrate along the interface of the liner 42 and the 
shell 32. then through any opening in the shell 32. and 

I5 consequently disease the bone. The congruency between the 
liner 42 and the shell 32, by itself, is insufficient to prevent 
this debris migration. For this reason, the liner 42 is provided 
with a peripheral seal 46 for substantially preventing a 
migration of debris. The seal 46 is positioned so that it forms 

20 a barrier for debris traveling between the sheD inner surface 
38 and the liner outer surface 45. towards the shell holes 34. 

As shown in FIGS. 4 and 5. the seal 46 of the preferred 
embodiment is partially formed as an integral part of the 
t liner 42. The seal 46 includes one or more annular ridges 

25 (two are shown) 48 and 50-which protrude from a peripheral, 
slightly-tapered surface 52 of the liner 42. Although two 
ridges 48. 50 are shown, it is contemplated that other 
numbers of ridges would also work effectively. As shown in 
FIG. 5, the annular ridges 48. 50 have a generally sloped 

30 configuration to ease insertion into the shell 32, although 
other configurations can be utilized with similar effect. With 
the sloped configuration shown, the ridges 48. 50 are readily 
flexed upon insertion of the liner 42 into the shell 32. The 
seal ridges 48. 50 are also formed from ultra high molecular 

35 weight polyethylene, and are therefore relatively resilient 
Although the ridges 48. 50 have been described as being an 
integral part of the liner 42. the seal 46 could alternatively 
be provided as a separate component, or as an integral part 
of the shell 32. Additionally, other sealing configurations can 
40 also be used and the seal 46 can be constructed from other 
suitable sealing materials as would be obvious to those 
skilled in the art. 

Although the sealing surface of the shell is depicted 
smooth and tapered, it could also be rippled or have small 

45 ridges and still allow the flexible sealing ridge to achieve a 
tight seal. It could also be cylindrical with parallel walls and 
still allow sealing. The acetabular shell 32 of the preferred 
embodiment includes a matching slightly smooth tapered 
surface 53 formed along its peripheral inner surface which. 

so as shown in FIG. 2. is positioned to receive the annular 
ridges 48, 50 with the ridges 48. 50 and the smooth tapered 
surface 53 in sealing engagement upon insertion of the liner 
42 into the shell 32. The sealing engagement of the annular 
ridges 48. 50 with the annular sloped surface 53. upon 

55 insertion of the liner 42 into the acetabular shell 32, sub- 
stantially prevents the migration of debris along the liner and 
shell interface. 

In addition to the seal 46, the liner 42 "snap" fits and 
interlocks into shell 32 through an interlocking ridge and 

60 groove. As shown in FIG. 2, the smooth tapered surface 53 
is "grooved" with an interlock groove 54 which receives an 
interrupted interlock ridge 56 which extends around the 
peripheral circumferential edge of liner 42. As liner 42 is 
inserted into shell 32 and "bottoms" out therein as desired. 

65 interlock ridge 56 "snaps" into interlock groove 54 to 
positively retain liner 42 within shell 32. This ensures that 
liner 42 mounts securely within and "bottoms" in shell 32 as 
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desired, and also provides an indication to the surgeon that 
the liner 42 has been correctly and properly secured within 
shell 32. As with seal 46. the location of interlock groove 54 
and interlock ridge 56 may be reversed, provided separately, 
or otherwise assembled with liner 42 and shell 32. and 5 
interlock ridge 56 need not be interrupted. 

The shell screw holes 34 are utilized to secure the shell 32 
to the acetabulum into which the shell 32 is implanted. 
Ordinarily, bone screws are inserted through one or more of 
screw holes 34 from inside the shell 32. and are then screwed I0 
into the bone contacting the outer surface 40 of the shell 32. 
Alternatively, modular pegs can be used instead of bone 
screws, or the shell 32 can be cemented or press fitted into 
an acetabulum, or some combination of these means for 
attaching. Although the shell 32 of the preferred embodi- 15 
ment is metallic, non-metallic materials could also be used 
in the construction of the shell. 

While the shapes of the matching surfaces of the acetabu- 
lar shell 32 and liner 42 have been described and shown as 
generally hemispherical, other shapes could be utilized in a 2 o 
particular application. As shown in the drawings, the sur- 
faces are customarily machined to close tolerance to achieve 
an accurate conformance. It is desirable for the liner inner 
surface 44 to be generally hemispherical to accommodate 
rotational motion with a femoral component to simulate the 25 
articulation between a head of a femur and an acetabulum. 
Furthermore, while the acetabular component of the pre- 
ferred embodiment utilizes only one seal 46 and one 
interlock, the acetabular shell can have more than one such 
seal, with each seal surface having one or more correspond- 30 
ing seal ridges 48 and 50 on the liner 42. without departing 
from the scope of the present invention. Alternately, the seal 
46 could be located more closely to the screw holes 34. and 
even surround them separately or protrude into them. 

In the preferred embodiment, the liner 42 is provided with 35 
one or more peripheral tabs 60 for engagement with several 
peripheral notches 36 in the shell 32 upon insertion of the 
liner 42 into the shell 32. For convenience in manufacture, 
peripheral notches 36 may be generally rectangular. The tabs 
60 are sized to be slightly wider than each of notches 36 in 40 
order to provide an interference fit thereberween and thereby 
rotationaHy locate the liner 42 within shell 32. The upper 
surface of tabs 60 is generally sloped or rounded on either 
side to facilitate insertion of liner 42 and tabs 60 into shell 
32 and notches 36, respectively. As explained above, as the 45 
liner outer surface 45 "bottoms** in the shell's inner surface 
38. interlock ridge 56 engages interlock groove 54 which 
ensures that tabs 60 are sufficiently inserted into notches 36 
so as to achieve an interference fit and reduce miaomotion. 
As shown in FIGS. 1 and 4. in the preferred embodiment, six 50 
tabs 60 surround the circumference of liner 42 while twelve 
notches 36 surround the circumference ot shell 32. The 
inventor has found that six tabs 60 are sufficient and 
adequate to securely position liner 42 within shell 32 while 
the additional notches 36 provide greater flexibility in align- 55 
ment of the liner 42 with respect to the shell 32. 

To further prevent micromotion between the liner 42 and 
the shell 32, each notch 36 may be provided with protruding 
hps 78. 80 as shown in the alternative construction in FIG. 
3. These lips 78. 80 project into the notches 36 and firmiy 60 
grasp the tabs upon insertion of the liner 42 into the shell 32, 
In this manner, relative motion, or micromotion, between the 
liner 42 and the shell 32 is further substantially inhibited. 
Alternatively, the tabs 60 of the liner 42 could be lipped, and 
the notches 36 could have tapered sides, or the shell 32 could 65 
be provided with tabs 60 and the liner 42 provided with 
notches 36, with either the tabs 60 or the notches 36 being 
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lipped, possibly in conjunction with tapered sides of the 
non-lipped member for ease of insertion. 

While the liner 42 has been described as being formed 
from polyethylene, liners comprising other types of mate- 
5 rials can also be used with the present invention where 
similar problems with debris generation or migration exist, 
or where sealing between the liner 42 and shell 32 is 
otherwise necessary. 

io . T ° ^P 13111 ^ e acetabular components of the present 
invention, an appropriately sized component must be 
selected with consideration of anatomical and biomedical 

. factors such as the patient's age. activity levels, weight, and 
bone and muscle conditions. Preparation of the acetabular 

i5 cavity is necessary prior to insertion of the component 
Thereafter, the acetabular shell can be inserted into the 
cavity and attached by any of the means described above. 
Where bone screws or modular pegs are to be utilized, the 
acetabular shell must be affixed prior to inserting the liner 

20 Wt0 ^ . sheU " ^seiting tfie liner i flt0 toe shell typically 
requires impacting the liner, which will cause the annular 
seal ridges to flex. The interlock ridge must also be forced 
past the outer lip of the shell and into the interlock groove 
which seats the liner in the shell, the seal, and the tabs into 

^ the notches. At that time, the.annular seal ridges, due to their 
resiliency, will be in sealing engagement with the annular 
seal surface, thereby substantially preventing a migration of 
debris between the liner and shell. Meanwhile, the tabs of 
the liner have an interference fit into the notches, with the 

^ lips of each notch firmly grasping its respective tab 
(alternative embodiment), thereby substantially inhibiting 
micromotion between the liner and the shell. 

While the prosthesis component of the present invention 
has been described as an acetabular component for a hip 

35 replacement system, this description is not intended to be 
limiting. The prosthesis component of the present invention 
can be utilized in other articulating anatomical joint systems, 
such as shoulder joint systems, and not limited to ball and 
socket joints, and is equally suited for other types of uses. 

^ including veterinarian applications. 

There are various changes and modifications which may 
be made to the invention as would be apparent to those 
skilled in the art However, these changes or modifications 
are included in the teaching of the disclosure, and it is 

45 intended that the invention be limited only by the scope of 
the claims appended hereto. 
What is claimed is: 

1. An acetabular component comprising: 
an acetabular shell, said shell including at least one screw 
50 hole formed therein, said shell including a smooth inner 
sealing surface; 

said acetabular sheU also having at least one interlock 
circumferential groove and a plurality of peripheral 

55 notches formed therein; 

a liner configured to seat within said acetabular shell, said 
liner including at least one circumferential peripheral 
annular seal said at least one peripheral seal engaging 
said smooth inner sealing surface of said acetabular 

^ shell in a scaling engagement to restrict migration of 
debris toward said at least one screw hole; 
said liner also including a separate raised locking ridge 
positioned to engage said interlock groove of said 
acetabular shell in a snap-lock arrangement; and 

65 a plurality of generally rounded peripheral tabs on the 
peripheral edge of said liner, said tabs disposed to 
engage said plurality of notches on said acetabular shell 

8 
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so as to prevent rotational movement of said liner 
within said acetabular shell. 

2. The acetabular component of claim 1 wherein said 
acetabular component is load bearing, said liner being 
formed to substantially conform to and contact said shell 5 
under load bearing conditions, said at least one peripheral 
seal being positioned to maintain its sealing engagement 
between said liner and smooth inner sealing surface of said 
shell under load bearing conditions. 

3. The acetabular component of claim 2 wherein said at 10 
least one seal includes at least one ridge of resilient material 

so that load bearing contact between said liner and said shell *, 
maintains said ridge a sealing engagement therebetween. 
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4. The acetabular component of claim 3 wherein each of 
said at least one ridges is an annulus integrally formed on 
said liner, and said smooth inner sealing surface is sized and 
spaced to receive and seat all of said at least one ridges, said 

5 seal thereby restricting migration of debris. 

5. The acetabular component of claim 4 wherein said at 
least one seal extends annulariy around the liner to thereby 
restrict debris from passing to the screw holes. 

6. The acetabular component of claim 1 wherein each 
10 notch includes a pair of inwardly projecting lips to grasp said 

tabs as they engage. 

***** 
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REISSUE 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



INVENTORS: Leo A. Whiteside 


GROUP. 


PATENT NO.: U. S. Patent 5,766,260 


EXAMINER: 


ISSUED: June 16, 1998 




FOR: Acetabular Component With 
Improved Liner Seal and Lock 





St. Louis, Missouri 



REISSUE APPLICATION DECLARATION AND POWER OF 
ATTORNEY BY INVENTOR 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, I 
believe that I am an original and first inventor of the subject matter described and claimed in 
Letters Patent Number 5,766,260 ("the '260 Patent"), granted on June 16, 1998 on the invention 
entitled "Acetabular Component With Improved Liner Seal and Lock", the specification of 
which is attached hereto. 

The above-identified patent was assigned to Surgical Technologies, Inc. (now Whiteside 
Biomechanics, Inc.) and such assignment was recorded in the U.S. Patent and Trademark Office 
on June 6, 1995 on Reel 7519, Frame 0922. 

Acknowledgement of Review of Papers and Duty of Candor 
(37 CFR § 1.175) 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by any amendment referred to above. 
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I acknowledge the duty to disclose information that is material to patentability as defined 
in Title 37, Code of Federal Regulations, § 1.56. 

In compliance with this duty, an Information Disclosure Statement in accordance with 37 
CFR § 1.98 will be furnished, if applicable. 

No claim of priority under 35 USC § 1 19(a) - (d) is made. 

Statement of Inoperati veness or Invalidity of OHp inal V„t» n t 

1. I believe the original patent to be partly inoperative or invalid by reason of a 
defective specification in that I claimed less than I had a right to claim in the patent. This failure 
occurred because my attorney failed to appreciate the full scope of the invention. 

2. I also declare that the errors listed below, which are being corrected, up to the 
time of filing of this reissue declaration, arose without any deceptive intention on the part of the 
applicant. 

3. My original patent application which ultimately resulted in the issuance of the 
'260 patent for which a broadening reissue is being sought with this reissue application, was 
originally filed on June 6, 1995 as U. S. Patent Application No. 08/466,607. On April 28, 1997, 
continuation U. S. Patent Application No. 08/847,887 was filed. 

4. My original application included 6 claims, a copy of which is attached hereto as 
Exhibit 1. 

5. At the time the original patent application was filed, I believed the invention in its 
most basic form resided in a prosthesis comprising two primary components; a shell and a liner. 
More specifically, the invention resided in the use of two annular ridges protruding from the 
outer surface of the liner which, when placed in contact with the inner surface of the shell, 
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provided a sealing engagement with the inner surface of the shell which prevented the migration 
of debris from the inner surface of the liner into the space between the outer surface of the liner 
and the inner surface of the shell. I believed that the attorney's effort in preparing the patent 
application would result in patent claims broad enough to provide protection against any other 
devices that incorporated the use of the two sealing ridges on the outer surface of the liner to seal 
the interior of the shell. 

6. As an another additional element of the invention, an interlocking mechanism 
consisting of a locking ridge could be made integral with the outer surface of the liner. The 
locking ridge could engage with an interlocking groove on the inner surface of the shell, and the 
engagement of the locking ridge and the interlocking groove provided one way in which the liner 
could be retained within the shell. Another method of locking the liner and the shell together 
was by the incorporation of a plurality of generally rounded peripheral tabs on the edge of the 
liner which engaged notches in the shell which, by means of a pair of inwardly projecting lips, 
grasped the tabs to retain the liner into the shell. 

7. In the First Office Action provided by Examiner B. Snow on September 1 1, 1995, 
the Examiner rejected all of the claims in my original patent application as being unpatentable 
over Tronzo (4,681,589) and Muller (4,936,861). In particular, the Examiner identified the 
interlocking rings 48 and 50 and the interlocking grooves 52 and 54 in Tronzo as being 
analogous to the sealing ridges of my invention. (See Exhibit 2). 

8. The Examiner rejected my original claims as anticipated by Tronzo and Muller 
regarding the sealing ridges and the separate interlocking groove components of my invention. 

9. In response to the first Office Action, my attorney argued that the interlocking 
rings and interlocking grooves in Tronzo were not seals and that the interlocking rings were 
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separate and distinct from the sealing aspect of the sealing ridges of my invention. (See Exhibit 
3). 

10. Throughout pages 3, 4, and 5 of my attorney's response to the Examiner's First 
Office Action, my attorney continues to argue that the functions and characteristics of the sealing 
ridges in the liner of my invention are totally separate and distinct from the interlocking grooves. 
(See Exhibit 4). 

11. In the Final Office Action of Examiner B. Snow on April 26, 1996, the Examiner 
found my attorney's arguments regarding the distinction between the sealing ridges and the 
interlocking ridge were unpersuasive and rejected all the claims of my application. 

12. In response to the Examiner's Final Office Action, my attorney filed an 
Amendment B with the Patent Office in which the exceptions noted by the Examiner in his Final 
Office Action were addressed. In this response, my attorney cancelled the original claims 1, 4, 5, 
8, 9, and 11 in my original patent application, amended claims 2, 3, 6, 7, and 10, and offered a 
new claim 16. (See Exhibit 5). 

13. It was in this response to the Examiner's Final Office Action that the attorney 
committed the error which requires me to file the present Reissue Application. 

14. Although my attorney cancelled original claims 1, 3, 5, 8, 9, and 1 1, there was no 
basis for doing so. 

15. The new claim 16 offered by my attorney still incorporated all of the individual 
elements disclosed by me for my invention and none of the drawings were revised in any way to 
modify the separate sealing ridges and separate interlocking option of my invention. 

16. Although the claims in my original application clearly delineate the separate 
character of the sealing ridges from the interlocking rings by incorporating these separate 
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structural elements into individual claims, my attorney erroneously combined the sealing rings 
and the interlocking groove into a single new claim, claim 16. 

17. There was no basis in any of the Examiner's Office Actions for my attorney to 
make these amendments and the amendments were not offered in response to overcome any 
arguments regarding patentability because the new claim 16 retained all of the structural 
components objected to by the Examiner. 

18. While my attorney erroneously offered an improperly constructed new claim 16 
in his response to the Final Office Action, it should be noted that he nevertheless continued to 
offer arguments in support of the fact that the sealing rings and the interlocking mechanism of 
my invention were two separate and distinct elements. (See Exhibit 5, pages 4-6). As an 
example of those arguments, my attorney stated on page 4, second paragraph, "The liner has at 
least one circumferential seal and a separate locking ridge designed to engage an interlock 
formed in the inner surface of the acetabular shell." 

19. In a subsequent Advisory Action, the Examiner made a final rejection of all of the 
claims of my original patent application. 

20. A File Wrapper Continuing Application was filed with the Patent Office on April 
28, 1997 to continue the prosecution of the claims as they existed after my attorney's response to 
the Examiner's Final Office Action. 

21. As a result of that continuing application, amended claims 2, 3, 6, and 7, along 
with the erroneously submitted new claim 16 offered by my attorney in the response to the 
Examiner's Final Office Action, were allowed by the Patent Office in a Notice of Allowability 
issued on September 9, 1997. 

22. Patent 5,766,260 issued on June 16, 1998. 

S:\WORKAREA\DEW\z Patent Pro S ecution\Applications\Reissue\WBI 7403 Reissue Declaration and Oath.doc 

- 5 - 



23. As noted in paragraph 6 above, there were two methods of retaining the liner into 
the shell. One method used an interlocking mechanism consisting of a locking ridge which could 
be made integral with the outer surface of the liner. The locking ridge could engage with an 
interlocking groove on the inner surface of the shell, and the engagement of the locking ridge 
and the interlocking groove provided one way in which the liner could be retained within the 
shell. A second method of locking the liner and the shell together was by the incorporation of a 
plurality of generally rounded peripheral tabs on the edge of the liner which engaged notches in 
the shell which, by means of a pair of inwardly projecting lips, grasped the tabs to retain the liner 
into the shell. 

24. In reviewing the issued patent, it is clear that while my attorney properly claimed 
the second method of locking the liner to the shell as a separate dependant Claim 6 of the '260 
Patent, my attorney erred by failing to also claim the first method of locking the liner to the shell 
as another sepjirate dependant claim. Instead, the attorney erroneously incorporated the first 
locking method into the fourth paragraph of independent Claim 1 as a structural element of that 
independent Claim. In doing so, Claim 1 is a narrower claim than I am entitled to in light of the 
disclosure in my original patent application. 

25. In addition to the error committed by incorrectly including the interlocking 
element into Claim 1, my attorney also erred by changing the name of the invention from "a 
prosthesis" to "an acetabular component." 

26. I believed that the invention as disclosed within the original patent application 
covered a device for use in all situations wherein a prosthesis was to be used to replace a skeletal 
joint in humans, or in animals treated by veterinarians. I believed this because of the statements 
contained within column 6, lines 32-39 of the '260 Patent which states: 
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"While the prosthesis component of the present invention has been 
described as an acetabular component of a hip replacement system, this 
description is not intended to be limiting. The prosthesis component of the 
present invention can be utilized in other articulating anatomical joint systems 
such as shoulder joint systems, and not limited to ball and socket joints, and is 
equally suited for other types of uses, including veterinarian applications."' 

27. However, the actual wording of all six Claims of the '260 Patent establish the 
invention as being an "acetabular component," thereby limiting the claims to cover only hip 
replacement components. Thus, an error was made in that all six claims of the '260 Patent claim 
an invention relegated to hip replacement, i.e., acetabular, components. 

28. Upon examination of the entirety of the original disclosure, a person having 
ordinary skill in the art of prosthesis design would find that I could have fairly claimed the 
invention as not requiring the interlocking mechanism. In fact, it would be clear that my 
invention, as now claimed in the reissue claim offered herein, actually relies on the invention of 
the liner having annular ridges for sealing the inner surface of the shell from debris, rather than 
the type of locking mechanism used to captivate the liner into the shell. 

29. Additionally, upon examination of the entirety of the original disclosure, a person 
having ordinary skill in the art of prosthesis design would find that I could have fairly claimed 
the invention as residing in a prosthesis for use in other articulating anatomical applications other 
than hip replacement systems requiring acetabular components. 

30. Therefore, notwithstanding the clarity of the invention disclosed in the original 
patent application, my attorney committed two errors. First, my attorney erroneously included a 
structural interlocking mechanism in all embodiments of my invention by incorporating that 
interlocking mechanism into independent Claim 1, the Claim from which all other dependant 
claims in the issued patent depend. 
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31. Second, my attorney erred by renaming my invention as an "acetabular 
component" thereby narrowing the scope of my invention such as not to cover the use of my 
invention in other articulating anatomical uses. 

32. It is clear from my attorney's actions in committing these errors that he failed to 
appreciate the full scope of my invention. 

33. This failure to appreciate the full scope of the invention resulted in the patent 
application having narrower claims than were allowable from the disclosure of the original 
patent application. 

34. Reissue is needed, therefore, in order to broaden the scope of United State Patent 
5,766,260 to provide the full scope of protection to which I believe my invention is entitled. I 
believe that the amended and added claims contained in the attached Preliminary Amendment 
provide the full scope of protection to which I am entitled for the invention described within that 
specification. 

35. I consent to the surrender of United States Letter Patent Number 5,766,260 in 
order to obtain a reissue of that patent and will make such surrender in the event the above errors 
are corrected and there is a reissuance of the '260 patent to correct these errors. 

Corroborating affidavits or declarations of others accompany this Declaration. 
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Power of Attorney 



I hereby appoint the following practitioners to prosecute this application and to transact 
all business in the U.S. Patent and Trademark Office connected therewith. 

I hereby appoint the following attorneys to prosecute this application and to transact all 
business in the Patent and Trademark Office connected therewith: Philip B. Polster, Reg. No. 
16,554, Frederick M. Woodruff, Reg. No. 15,301, J. Philip Polster, Reg. No. 24,739, Lionel L. 
Lucchesi, Reg. No. 25,891, William G. Bruns, Reg. No. 19,541, Edward A. Boeschenstein, Reg. 
No. 22,986, William B. Cunningham, Jr., Reg. No. 26,155, Ralph B. Brick, Reg. No. 17,444, 
Michael Kovac, Reg. No. 22,140, McPherson D. Moore, Reg. No. 28,449, J. Joseph Muller, Reg. 
No. 28,450, Richard J. Sher, Reg. No. 27,282, Jonathan P. Soifer, Reg. No. 34,932, Ned W. 
Randle, Reg. No. 35,989, Martha A. Michaels, Reg. No. 20,453, Mark E. Books, Reg. No. 
40,918, Catherine W. Wall, Reg. No. 42,209, and Philip B. Polster, II, Reg. No. 43,864. 

Direct all telephone calls to William B. Cunningham, Jr. at Telephone No. (314) 872- 
8118, Fax 314-991-2178, email: wcunning@patproxom. 

Address all correspondence to Customer Number 001688. 



I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 

Full name of Inventor: Leo A. Whiteside 



Declaration 



Inventor's Signature: 

Residence: 

Citizenship: 

Post Office Address: 




/yOty of Chesterfield, State of Missouri 
United States of America 
14825 Sugarwood Trail, Chesterfield, MO 63005 
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